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(57)Abstract: 

PURPOSE: To provide a portable navigation deice on 
which such displayed locations as the present place, 
destination, points to be passed through, etc., can be 
accurately confirmed. 

CONSTITUTION: The next point 51 to be passed 
through is indicated with '/mark on a map 50 displayed 
on a screen and, in order to make the distance from the 
point 51 easily recognizable, concentric circles 55a-55d 
are displayed at regular intervals around the point 51. In 
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and other points 58 and 59 to be passed through are 
indicated with the 7 mark. 
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(54) PORTABLE NAVIGATION DEVICE 



(57)Abstract: 

PURPOSE: To provide a portable navigation deice on which such displayed 
locations as the present place, destination, points to be passed through, etc., 
can be accurately confirmed. 

CONSTITUTION: The next point 51 to be passed through is indicated with 
'/mark on a map 50 displayed on a screen and, in order to make the distance 
from the point 51 easily recognizable, concentric circles 55a-55d are displayed 
at regular intervals around the point 51. In addition, the present place 56 is 
indicated with '+' mark and other points 58 and 59 to be passed through are 
indicated with the 7 mark. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] An input means to input the positional information of the destination 
and the path ground, and a receiving means to receive the electric wave from a 
satellite, A location calculation means to compute the location of a its present 
location based on the orbital information on said satellite included in the electric 
wave received with said receiving means, A map data origination means to 



create the map data of the scale beforehand set to include said destination at 
least including the concentric circular graduation for every distance defined 
beforehand centering on the location of said inputted destination or said path 
ground, Pocket mold navigation equipment characterized by including a display 
means to display a map based on said map data. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the navigation equipment which 

displays the location of a present location, the destination, etc. 

[0002] 

[Description of the Prior Art] Navigation equipment is a positioning system 
(abbreviated name "GPS") using two or more satellites. The atomic clock is 
carried in the satellite, the information for time of day and orbital count is 
transmitted periodically, and it can ask for the observation point (it is called 
"present location" for short below.) location (the LAT, LONG, altitude) which 
receives the electric wave from a satellite by calculating those information from 



two or more satellites. 

[0003] Drawing 6 is the top view showing the appearance of conventional typical 
pocket mold navigation equipment. This equipment is small, and lightweight, and 
convenient as portable. This navigation equipment is constituted including the 
antenna section 1, a display 2, a control unit 3, etc., and when a user operates 
the operating button of a control unit 3 etc., it can know a its present location etc. 
[0004] Drawing 7 is the example of a display of the display 2 of navigation 
equipment. Drawing 7 (a) is the case where it is set as POS mode by the control 
unit 3, namely, shows the LAT of a its present location, and LONG. Drawing 7 (b) 
and (c) are the cases where it is set as NAV mode by the control unit 3, and the 
direction where display 5 has the distance to the destination and the course 
ground, and display 6 has a destination and a course ground, the rate by which 
the user is moving the display 7, the direction which the user is moving in the 
display 8, and the display 9 express the duration (at the time part) to the course 
ground and the destination, respectively. 

[0005] Drawing 8 is the block diagram showing the electric configuration of the 
large-sized navigation equipment carried in the car currently indicated by 
JP,3-264815,A. Arithmetic and program control (it is called "CPU" for short 
below) 11 generalizes and controls the whole equipment, and the system 
program stored in read-only memory (it is called "ROM" for short below) 12 is 



performed. Random access memory (it is called "RAM" for short below) 13 
stores data, a program, etc. temporarily, the data and a program are read by 
CPU 11 and processing is performed. 

[0006] A control unit 14 gives a required command, the image data of one 
screen for displaying Video RAM 15 on the display screen of CRT (display for a 
display)17 is stored, and the data is displayed on CRT17 by CPU11 through 
CRT controller 16. CD-ROM19 memorizes map data, and is read and edited by 
CPU11. The edited map data is sent out to Video RAM 15, and is displayed on 
CRT17 by CPU11 through CRT controller 16. 

[0007] A gyroscope 20 detects transit bearing of a car, detected bearing is 
stored in RAMI 3 and CPU1 1 computes a its present location using the detected 
bearing and the information which GPS receiver 18 received. A system bus 21 
connects each above-mentioned device electrically, and a transfer of data etc. is 
performed between each device through the system bus. 
[0008] Drawing 9 is drawing showing an example of the display screen 23 of the 
navigation equipment shown by drawing 8 . Present location 24, the destination 
25, the destination bearing marker 26, the transit bearing marker 27, etc. are 
displayed on the display screen 23. Moreover, the travelling direction 32 of a car 
is displayed that a travelling direction is known intuitively on the part at the upper 
right of the display screen 23, and the destination bearing marker 31 which faces 



* 1* * 

it is displayed. 

[0009] Thus, the navigation equipment carried in cars becomes the large-sized 
thing which equipped CD-ROM19, CRT17, etc., and is unsuitable as portable. 
[0010] 

[Problem(s) to be Solved by the Invention] Since the amount of display is small 
as mentioned above, as shown by drawing 7 (a), its present location information 
is expressed as conventional pocket mold navigation equipment only 
numerically (the LAT, LONG, altitude). Therefore, since a user does not 
understand the present location on a common map only numerically, he needs 
to prepare the full-scale map containing the LAT and LONG. 
[0011] Moreover, although its present location information can be expressed as 
the numeric value which shows the distance (km) and the direction (include 
angle) of [ to the destination and the course ground ] as shown by drawing 7 (b) 
and (c), since it is numerical information, it is difficult to find a its present location 
on a map. Furthermore, when there are two or more course grounds, the 
physical relationship between course grounds is not known. 
[0012] The purpose of this invention is offering the pocket mold navigation 
equipment which the locations and those mutual physical relationship which 
should be displayed [ ground / a its present location, the destination, / course ] 
can check easily and correctly. 



[0013] 

[Means for Solving the Problem] An input means by which this invention inputs 
the positional information of the destination and the path ground, and a receiving 
means to receive the electric wave from a satellite, A location calculation means 
to compute the location of a its present location based on the orbital information 
on said satellite included in the electric wave received with said receiving means, 
A map data origination means to create the map data of the scale beforehand 
set to include said destination at least including the concentric circular 
graduation for every distance defined beforehand centering on the location of 
said inputted destination or said path ground, It is pocket mold navigation 
equipment characterized by including a display means to display a map based 
on said map data. 
[0014] 

[Function] If this invention is followed, from an input means, the positional 
information of the destination and the path ground will be inputted, and the 
location of the present location which is the observation point which receives the 
electric wave from a satellite with a location calculation means will be computed 
based on the orbital information on the satellite included in an electric wave from 
the satellite received with the receiving means. 

[0015] Creating the map data of the scale beforehand set that a map data 



origination means contains said present location at least including the concentric 
circular graduation for every distance defined beforehand centering on the 
location of said destination and the path ground, a display means displays a map 
based on said the map data. 

[0016] Therefore, the locations and those mutual physical relationship of a their 
present location, the destination, the path ground, etc. can check easily and 
correctly with a display means. 
[0017] 

[Example] Drawing 1 is the block diagram showing the electric configuration of 
the pocket mold navigation equipment (it is called "navigation equipment" for 
short below) which is one example of this invention. CPU41 generalizes and 
controls the whole equipment and the control program stored in ROM32, for 
example, list setting processing program 42a, and navigation processing 
program 42b are performed. A program, the data containing list data 43a and 
pointer data 43b which are mentioned later, etc. are stored temporarily, and 
RAM33 is read and processed by CPU41 . 

[0018] The GPS receive section 44 receives the time of day from a satellite, the 
information for orbital count, etc. through an antenna 47. Based on those 
received information, CPU41 performs navigation processing program 42b 
stored in ROM42, and computes the location of a its present location. An input 



key 45 is a key for ordering various kinds of processings, and the pressed key is 
read and processed by CPU41. A liquid crystal display etc. realizes and a 
display 46 displays the map showing a its present location, the path ground, the 
destination, etc., a numeric value, etc. by processing of CPU41. A power source 
48 consists of cells etc. and supplies power to this navigation equipment. 
[0019] Drawing 2 and drawing 3 are flow charts which show the contents of 
processing of the navigation equipment which is one example of this invention 
shown by drawing 1 . Processing is started at step a1. The depression of the 
input key 45 is carried out at step a2. Next, in step a3, it checks whether the 
pressed key is a setting key, and if it is a setting key, path ground list setting 
processing program 42a stored in ROM42 in step a4 will be performed by 
CPU41. A user does the sequential input of the positional information, such as 
the name of a place of the destination, the path ground, etc., LAT, LONG, and 
altitude, by the input key 45. The positional information investigates and inputs 
the LAT, LONG, altitude, etc. with reference to a suitable atlas separately. The 
inputted positional information is stored in RAM43 as course ground list data 43a 
shown by drawing 4 (a) in step a5. Next, at step a6, it judges whether the input of 
all positional information was completed based on whether the end key was 
pushed. For example, as shown by drawing 4 (b), when a course ground pointer 
"2" is set up by the input key 45, it is stored in RAM43 as pointer data 43b. Next, 



a push on an end key terminates course ground list setting processing. 
Moreover, if there is positional information inputted in addition, processing of 
steps a4-a6 will be repeated, without carrying out the depression of the end key. 
[0020] Return and an input key 45 are pushed again at step a2, and if the key is 
a navigation key, navigation processing of step a8 will be performed through 
steps a3 and a7. That is, CPU41 performs navigation processing program 42b 
stored in ROM42. 

[0021] Navigation processing of step a8 is shown in the flow chart shown by 
drawing 3 , and explains the contents of processing below. Navigation 
processing is started at step b1, and it usually judges whether it is processing at 
step b2. Since it usually processes in the first processing, it moves to step b3. At 
step b3, the location (the LAT, LONG, altitude) of a its present location is 
computed based on the orbital information on the satellite inputted into GPS 
receiver 44 as mentioned above etc. Next, at step b4, the pointer data of the 
next course ground of the course ground pointer data "2" shown by pointer data 
43b of RAM43, i.e., the positional information of the registration number "3" 
shown by drawing 4 (a), is read. At step b5, the distance for these two points is 
computed from the positional information of this next course ground and a its 
present location, and the direction of the present location to the next course 
ground is computed in step b6. 



[0022] At step b7, from the distance and the direction of the present location for 
which it asked at step b5 and step b6, it asks for the representative fraction of 
the map so that a its present location may be displayed suitable for the display 
screen of a display 46 as a map centering on the next course ground. As shown 
by drawing 5 (a), the graduation of the distance corresponding to the map 50 of 
a representative fraction for which it asked, and its representative fraction is 
expressed in the lower right section 52 of a map 50 as step b8. Next, at step b9, 
the location of the next course ground 51 is expressed at the core of a map 50 
as the "-" mark, and a name "tow GECHAYA" indication of the next course 
ground 51 is given at the upper left section 53 of a map 50. Moreover, in order to 
make intelligible distance centering on the next course ground 51, the 
graduations 55a-55d of a concentric circular distance centering on the course 
ground 51 are displayed at equal intervals. Next, the location of present location 
56 is expressed as the "+" mark on a map 50, the distance of the next course 
ground 51 and present location 56 is expressed to the upper right portion 57 of a 
map 50 as step b10, and other course grounds 58 and 59 included in the display 
rectangle of a map 50 are displayed by the "-" mark in step b1 1. 
[0023] After the above usual processing is completed, navigation processing is 
ended at step b16. Next, if the key of course ground modification is again 
pushed on step a9 of the flow chart shown by drawing 2 in return and step a9 



and the course ground is specified, it will move to step a8 at step b13 through 
steps b1, b2, and b12 of return and the flow chart again shown by drawing 3 
through step a10. At step b13, pointer data 43b is changed into pointer data 43b 
corresponding to the course ground, and processing of the above-mentioned 
step b5 - step b1 1 is performed. The display screen of a display 46 turns into the 
display screen centering on the course ground 59 changed as shown by drawing 
5 (b), i.e., the course ground of a registration number "2", "TOZANGUCHI." 
[0024] Next, if it moves to step a9 of the flow chart of drawing 2 , the key of scale 
modification is pressed among input keys 45 in step a9 and the value of a scale 
is specified as 1/2 from step b16, it will move to step b15 through steps b1, b2, 
b12, and b14 of the flow chart shown in step a8 by return and drawing 3 , and 
processing for changing a representative fraction into one half will be performed. 
Next, processing of the above-mentioned step b8 - step b11 is performed. 
Although the course ground 51 displayed on the core of a map 50 as the display 
screen of a display 46 is shown by drawing 5 (c) is the same, the scale of a map 
50 becomes 1/2. Next, it moves to step b16, and navigation processing is 
completed and it moves to step a9 of the flow chart of drawing 2 . If the 
depression of the end key is carried out in step a9, it will return to the condition of 
the beginning of step a10 to the step a2. 

[0025] As mentioned above, by displaying the course ground, a its present 
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location, etc., since a user expresses a his present location by the polar 
coordinate (a next distance and the next direction of [ from the course ground ] 
are illustrated) centering on the known course ground, he can find a his present 
location immediately also with the common map which is not in close [ of a 
parallel and circles of longitude ]. Therefore, after inputting a its present location 
and the course ground into the navigation equipment of this invention, it should 
just carry the common map which is not, and the close map of a parallel and 
circles of longitude which can be used increases in number, and it is convenient. 
[0026] Furthermore, since not the means of displaying based on its present 
locations but the means of displaying of the following course subterranean 
alignment was adopted, the relative position of a its present location and the 
next course ground becomes intelligible and the course ground is further 
displayed on the display screen, the relation of the relative position of a its 
present location and other course grounds becomes intelligible. Moreover, the 
course ground displayed on the core of a map can be specified as arbitration. 
[0027] In the above-mentioned example, although this invention used GPS 
receiver 44 for the positioning equipment of a its present location, other 
positioning equipments may be used for it. Moreover, although this invention 
explains the navigation equipment of a pocket mold, it may be used for 
navigation equipment with a small display. 



[0028] 

[Effect of the Invention] Since the map data of the scale beforehand set that said 
present location is included at least are expressed including the concentric 
circular graduation for every distance defined beforehand centering on the 
location of the destination which should be displayed with a display means, or 
the path ground as mentioned above according to this invention, the location of a 
its present location, the destination, the course ground, etc. can be checked 
easily and correctly. Moreover, the relative position of the present location to the 
destination or the course ground can also be checked easily and correctly. 
Therefore, user-friendly pocket mold navigation equipment can be obtained. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the electric configuration of the 
pocket mold navigation equipment which is one example of this invention. 
[Drawing 2] It is the flow chart which shows internal processing of the navigation 
equipment shown by drawing 1 . 

[Drawing 3] It is the flow chart which shows navigation processing of the 



navigation equipment shown by drawing 1 . 

[Drawing 4] It is drawing showing an example of the course ground list inputted 
into the navigation equipment shown by drawing 1 . 

[Drawing 5] It is drawing showing an example of the screen displayed on the 
display screen of the display 46 of the navigation equipment shown by drawing 
1 . 

[Drawing 6] It is the top view showing the appearance of conventional pocket 
mold navigation equipment. 

[Drawing 7] It is drawing showing an example of the screen displayed on the 
display 2 of the pocket mold navigation equipment shown by drawing 6 . 
[Drawing 8] It is the block diagram showing the electric configuration of the 
conventional navigation equipment for cars. 

[Drawing 9] It is drawing showing an example of the screen displayed on CRT17 
of the navigation equipment for cars shown by drawing 8 . 
[Description of Notations] 

41 CPU 

42 ROM 

43 RAM 

44 GPS Receiver 

,\ 

45 Input Key 1 



46 Display 
4^ [47 Antenna 
48 Power Source 



